polymer chains on the colloidal surfaces. The experiment demonstrates the effectiveness of using adsorbing and non-adsorbing polymers to control the colloidal interaction and to study interaction-related phenomena in different colloidal systems. With the ability of tailoring the https://ntrs.nasa.gov/search.
The four-year grant NAG3-1852 pertaining to "Studies of particle sedimentation by novel scattering techniques" began May 1, 1996 (5-1-96 to 4-30-00, $100,000/year). We have finished 4 major research projects and published 10 papers during this grant period. An important aspect of this research has been the education of students at graduate and undergraduate levels. They have been fully involved in the research described below. This work has been presentedin several invited talks in technical conferencesand researchinstitutes and has resulted in following publications:
(1) "NeutronScatteringStudy of DepletionInteractionsin a Colloid-PolymerMixture,"X. Ye, T. Narayanan,P. Tong, and J. S. Huang, Phys. Rev. Lett. 76, 4640 (1996) .
(2) "DepletionInteractions in Colloid-PolymerMixtures,"X. Ye, T. Narayanan,P. Tong, J. S. Huang,M. Y. Lin, B. L. Carvalho, and L. J. Fetters, Phys. Rev. E. 54, 6500 (1996) . (4) "NeutronScatteringStudy of Colloidal Interactionsin an AdsorbingPolymer Solution,"X. Ye,P. Tong, and L. J. Fetters, Macromolecules, 30, 4103 (1997) .
Colloidal sedimentation in polymer solutions
In recent years there has been a growing interest in studying microrheological proper- Becausethe basic molecularinteractions are chosento be simple,we are able to explain the three different behaviorsconsistently in terms of the microstructuresformed in the colloidpolymer mixture. The experiment,therefore,providesa coherentpicture, which resolvessome of the long-standingdisputesin the field. This work has been presentedin severalinvited talks in technical conferencesand researchinstitutes and has resulted in following publications:
(1) "Sedimentationof Colloidal Particles through a Polymer Solution,"P. Tong, X. Ye, B. J. Ackerson,Phys. Rev. Lett. 79, 2363 Lett. 79, (1997 .
(2) "Colloidal Sedimentationin Polymer Solutions,"X. Ye, P. Tong and L. J. Fetters, Macromolecules, 31, 6534(1998) .
(3) "Transport of Probe Particles in SemidilutePolymer Solutions,"X. Ye, P. Tong and L. J. Fetters, Macromolecules, 31, 5785 (1998) .
Velocity fluctuations in particle sedimentation
In the sedimentation experiment discussed in Sec. 2, we used small colloidal particles. We are now preparing a long paper on concentrationand velocity fluctuations at different length scalesin particle sedimentation.
New laser light scattering techniques for velocity difference measurements
In the theoretical calculation discussedin Sec. 3, we find that the particle motion in sedimentationis analogousto the fluid motion in turbulent thermal convection. In studiesof turbulence,oneis often interestedin measuringthe velocity difference, 5v(r) revolutionizes the optical design of PCS for the measurement of 5v(g), so that one can directly obtain information about P(Sv, g.) over a wide range of g. The method will be very useful for the study of turbulent and other self-similar flows, such as that in particle sedimentation, in which one is interested in testing the scaling laws of 5v(g) over varying t_. We have presented this work in several conferences and research institutes, and the project has resulted in following publications:
( 
